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has demonstrated itself of exceptional importance. With its 
aid we may have a complete record of the heartbeat, or respira- 
tion, and of other physical phenomena, essential to correct 
diag-nosis. 

In the arts, the telegraphone is certain to play as important a 
part as in science and industry. It  reproduces perfectly all 
musical tones. It will, therefore, occupy a strong position in 
the amusement field. It takes all the fine shadings of the human 
voice, and becomes, therefore, invaluable in language instruction. 
There are to-day thousands of ,talking machines in use for this 
purpose. But none reproduce the aspirates or the fine soft tones 
of the Italian and Spanish. The telegraphone, on the contrary, 
catches and carries them all. Not a sound is lost, riot an inflec- 
tion, not a whisper. 

What  other ~pplieations may come of the machine in this 
and other fields, I am not prepared to say. But past experience 
shows that there will undoubtedly be many, of which, like Poul- 
sen, we have "never  dreamed." 

THE DEVELOPMENT OF VARIABLE SPEED MOTORS. 

[Report of the Franklin Institute, through its Committee on Science 
and the Arts, on the Variable Speed Motors made by the Electro-Dynamic 
Company, of Bayonne, N. J., under the patent issued to Mathias Pfatiseher. 
Sub-Committee: Richard Gilpin, Chairman; Richard Binder, Carl Hering. 
No. 2395.] 

TEESE variable speed motors are built under the patent issued 
to Mathias Pfatischer No. 7753IO, dated November 22, I9O4, 
the subject of the patent being the design of shunt wound electro- 
motors capable of application to the individual driving of machine 
tools and other apparatus at any desirable speed and duty which 
may be required of them, at the same time being under perfect 
control and operating at the highest efficiency and with the mini- 
mum amount of volume and weight for a given duty. 

The chief characteristics of the inter-pole motor as made by 
the Electro-Dynamic Company comprise theprovision of auxiliary 
field pole-pieces which are very small as compared with the main 
field pole-pieces and which are located between the latter and pro- 
vided with magnet coils connected in series with the armature, so: 
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that all of the current taken by the latter flows through the coils 
of this auxiliary field which are so proportioned and arranged as 
to give the proper magnetic field for commutation. 

.All the coils of this auxiliary field being connected in series 
with the armature, the weakening of the field of commutation by 
an increased load is prevented and the auxiliary poles produce 
the compensatory field of commutation independently of the main 
field which, with an increased number of revolutions of the arma- 
ture, must be correspondingly weakened; moreover, the function 
of the auxiliary poles is independent of the direction of rotation 
of the armature, because if the latter is reversed the qurrent in 
the auxiliary field is also reversed. 

The above construction and arrangement provides a motor, 
which, with the brushes equal distance between the poles, is 
capable of reversing its direction of rotation without detriment 
and effects commutation in either direction of rotation without 
sparking, not only with the variable load but also at variable 
speeds. 

The control of electro-motors by varying the field rna~letism 
is well understood to be the most satisfactory, efficient and 
economical method, but with standard designs of motors is 
limited and necessitates constant adjustment of the point of com- 
mutation, whilst the method as described above overcomes en- 
tirely all the weaknesses in this method of control and allows of 
a very considerable reduction in the weight and volume of the 
motor and increase in efficiency, as stated previously. 

The application of the inter-pole to shunt wound motors gives 
the following advantages: 

First.RConstant speed for all speeds at any controller 
position. 

Second.---The desired speed can be obtained by the move- 
ment of a small rheostat handle, the motor responding instantly. 

Third.--Such a motor will run full load equally well in either 
direction. 

Fourth.--Under any variation of speed or load, perfect com- 
tnutation takes place; in other words, there is no sparking at the 
l~rushes, this being true even with heavy overload conditions. 

Fi[th.--Such a motor has great compactness of design, its 
weight being very much less than standard motors capable of the 
same horse-power output at any given number of revolutions, 
|he space occupied being also very much less. 
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Sixth.--Such a motor has the highest possible efficiency at 
all speeds, and from its novel method of design, using ball-bear- 
ings, and compact field frame, it can be placed in any position 
desirable for operation. 

Seventh.--Such a motor installed in mills and factories re- 
quires a very much more simple system of wiring, inasmuch as a 
single voltage system can be used, in place of the three and four 
voltage wiring systems usually installed. 

While the idea of the inter-pole is not new with the Electro- 
Dynamic Company, yet the development by the Electro-Dynamic 
Company. of a practical variable speed motor having this char- 
acteristic method of control, has reached a high rate of perfection 
and made the application of motors to the individual driving of 
lathes, planers, pumps, fans, refrigerating compressors and' other 
applications highly successful. The Institute, therefore, recom- 
mends the award of the JOHN SCOTT LEGACY PREMIUM and 
MEDAL to Mathias Pfatischer, the inventor, for his development 
on the above lines. 

Attest: ALFRED RIGLING, 

Acting Secretary. 
Philadelphia, May 6, 19o8. 

G O L D  A N D  S I L V E R  I N  T H E  P H I L I P P I N E  I S L A N D S .  

FIRST RESULTS OF AMERICAN MINING. 

Although gold mining has been carried on in the Philippine Islands for 
several hundred years and the aggregate value of the product has been great, 
exact records of production have not been kept. Since the American occu- 
pation of the islands, however, there have been much prospecting and con- 
siderable development of gold and copper deposits, principally of the former; 
but until I9O 7 the production was confined chiefly to placer washing and 
gopher mining for gold by the non-Christian tribes of the hills. During the 
nine years ending with I9o7 the annual production by the natives of the 
islands probably averaged about 1,5oo fine ounces of gold, valued at about 
$3I,ooo. The total production by Americans and Europeans from I898 to 
19o6, inclusive, probably did not exceed 600 fine ounces, valued at $I2,4o0. 
The preparatory work which had been carried on by the American miners 
for several years began to bear its first real fruit in I9o7, and statistics for 
that year, collected by the division of mines of the Bureau of Science at 
Manila, are now available. 

The total production of gold in the Philippine Islands in 19o 7 is given 
by the division of mines as 4,54o crude ounces. At the average fineness of 
0.850, this would represent 3,859 fine ounces, valued at $79,773. The pro- 
duction of silver is given as 83 fine ounces, valued at $55. 

Although gold occurs in many islands of the group, the production of 
I9o 7 is credited to but two--Luzon and Masbate. In Luzon there are two 


